United States Patent and Trademark Ofhce 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark OCBce 

Address: COMMISSIONER FOR PATENTS 



NOTICE OF ALLOWANCE AND FEE(S) DUE 



WARE FRESSOLA VAN DER SLUYS & ADOLPHSON, LLP "^-"^^^ 

BRADFORD GRFFN, BUILDING 5 I art unit | paper number 

755 MAIN STREET, P O BOX 224 ' — ' 

MONROE, CT 06468 datemailed. 05/14/2009 



I APPLICATION NO. [ FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. j CONFIRMATION NO. 

10/581,509 06/01/2006 PiijoPasanen 915-007.201 8461 

TITLE OF INVENTION: EXPLOITING SELECTION DIVERSITY EST COMMUNICATIONS SYSTEMS WITH NON-ORTHONORMAL MATRIX AND 

VECTOR MODULATION 



APPLN. TYPE SMALL ENTITY ISSLIE FEE DUE PUBLICATION' FEE DUE PREV. PAID ISSUE I'LL TOTAL FEEfSj DUE DATE DUE 



nonprovisional NO $1510 $300 $0 $1810 08/14/2009 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS Ig CLOSED . THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED . SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 



HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 
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Please check the appropriate assignee category or categories (will not be printed on the patent) : Q Individual Q Corporation or other private group entity Q Government 

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above) 

Q Issue Fee Q A check is enclosed. 

□ Pubhcation Fee (No small entity discount permitted) □ Payment by credit card. Form PTO-2038 is attached. 

Q Advance Order - # of Copies 



overpayment, to Deposit Account Number _ 



5. Change in Entity Status (from status indicated above) 

□ a. AppUcant claims SMALL ENTITY status. See 37 CFR 1.27. □ b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2). 
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Application No. 


Applicant(s) 


Notice of Allowability 


10/581,509 


PASANEN ET AL. 


Examiner 


Art Unit 






Dec V. Ha 


2611 





~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1 308. 

1 . lEI This communication is responsive to preliminary amendment filed 05/05/09. 

2. lEI The allowed claim(s) is/are 1. 20. 24. 25. 2-6. 8. 9. 11. 12. 14. 15. 7. 10. 13. 16-18. 21. 22. 26. 19. 33. 28. 29. 31. 32. renumbered as 

1-30, respectively . 

3. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a) Dan b)nSome* c) □ None of the: 

1 . □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DFJAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1 ) n hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 



Attachment(s) 

1 . M Notice of References Cited (PTO-892) 

2. □ Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. 13 Information Disclosure Statements (PTO/SB/08), 

Paper No./Mail Date 

4. □ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 



5. □ Notice of Informal Patent Application 

6. □ Interview Summary (PTO-413), 

Paper No./Mail Date . 

7. □ Examiner's Amendment/Comment 

8. ^ Examiner's Statement of Reasons for Allowance 

9. □ Other . 



PToT-3T(Rer08-06^"'°^ 



Notice of Allowability 



Part of Paper No./Mail Date 20090507 
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Allowable Subject Matter 

1 . Claims 1 -22, 24-26, 28-29, 31 -33 are allowed. 

2. The following is a statement of reasons for the indication of allowable subject 
matter: 

The present invention relates to method and apparatus for scheduling 
transmission over multiple channels according to combination of matrix and vector 
modulation. The need for scheduling of transmission based on a scheduling criteria is 
not unknown in the art of multiple channels transmission. Prior art of record however, 
taking individually or collectively, fails to suggest a motivation for incorporating In an 
apparatus and method, as particularly claimed, including subject matter "calculating a 
respective channel quality Indicator Qk for at least one of K transmission channels 
k=1,..,K with respective Nt,k transmission interfaces and respective Nr,k reception 
interfaces, and scheduling at least one of said K transmission channels for the 
transmission of data symbols modulated according to a non-orthonormal matrix 
modulation that modulates data symbols in both a non-orthogonal spatial domain and at 
least one orthogonal domain, wherein at least one equivalent channel matrix Gk can be 
defined that transforms said data symbols into data symbols that have been matrix 
modulated, transmitted over Nt,k transmission interfaces and received at Nr,k reception 
Interfaces of one of said transmission channels k=1,..,K, wherein an equivalent channel 
correlation matrix Rk = Gk^ .Gk of said at least one equivalent channel matrix Gk, is not 
proportional to the identity matrix said symbols, and wherein said scheduling is at least 
partially based on said calculated channel quality indicators qk" in independent claim 1 
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and similarly in independent claims 25 and 31 (claims 2-18, 20-22, 24, 26 depend 
therefrom); and "calculating a respective channel quality indicator qk for at least one of K 
transmission channels k=1,..,K, wherein each transmission channel k has respective 
Nt,k transmission interfaces and respective Nr,k reception interfaces and is defined by a 
respective channel matrix Hk, wherein at least two data symbols are transmitted in 
parallel from Nt,k transmission interfaces of at least one of said K transmission 
channels, and wherein at least one of said respective channel quality indicators qk is 
calculated as a function of the determinant of a linear function of a channel correlation 
matrix Hk^ . Hk of said channel matrix Hr, and scheduling at least one of said K 
transmission channels for the transmission of said data symbols, wherein said 
scheduling is at least partially based on said calculated channel quality indicators qk" in 
independent claim 19 and similarly in independent claims 28 and 32 (claims 29, 33 
depend therefrom). Thus, claims 1-22, 24-26, 28-29, 31-33 are found to be novel and 
unobvious over prior art of record. 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Walton etal. (US 7,047,016) 

Balachandran et al. (US 7,349,338) 

Wu et al. (US 7,260,077) 

Hottinen (US 7,412,212) 

Halonen et al. (US 7,336,956) 
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Any inquiry concerning tliis communication or earlier communications from the 
examiner should be directed to Dac V. Ha whose telephone number is 571-272-3040. 
The examiner can normally be reached on 4/4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Payne can be reached on 571-272-3024. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status Information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Dac V. Ha/ 

Primary Examiner, Art Unit 261 1 



